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P. Alexander (1) demonstrated that lithium bromide in hot solutions containing more
than 50 gms. of lithium bromide per 100 ml. of water causes contractioo of wool fibers. On
placing the lithium bromide-treated fiber in water the contraction is reversed. The fiber
retains its original physical properties, and its chemical composition is the same as that
TABLE 1
The figures indicate number of hairs. 'Positivc" indicates growth of M. audouini
colonies. "Negative" indicates that the tubes remained sterile.
DATE OP EXPERIMENT
PEE-TREATMENT WITH ASTEROL DIHYOROrHL0RID AND
Lithium bromide Sodium chloride Water
Positive Negative Positive
7
3
6
3
4
5
Negative Positive Negative
None 6 None
None 5 None
None S None
1 6 None
None 6 None
2 3 None
3 31 None
221—5l
3_7_51*
3—15--SI
4—14—51
4—16--Sit
4—24—Sit
1 16
1 3
None 6
1 6
1 4
1 11
Total 5 46 28
* The hairs were treated first with salt solutions and water respectively, subsequently
with 5% asterol solution, then washed and implanted.
t Incubation at 38° C.
LiBr. 75 gms. per lOOm1, water was used in this experiment instead of 100 gms. per 100
ml.
of untreated fibers, provided the treatment with the salt solution has been brief and at
temperatures below 100°C. Also, concentrated lithium bromide solutions release the "per-
manent set" of hair which is obtained by treating stretched fibers with hot steam. Reversible
contraction as well as release of permanent set indicate loosening of the keratin structure.
Alexander presented evidence that this loosening comes about through breakage of hydrogen
bonds and without appreciable breakage of chemical bonds. In dilute solutions the strongly
electropositive small lithium ion is surrounded by a thick hydration shell of many water
molecules. In concentrated solutions in which the amount of water is not sufficient to com-
pletely hydrate the lithium ion, it draws into its orbit electronegative groups of the keratin
molecule such as NH and OH which otherwise take part in hydrogen bonding.
It appeared that this observation might be utilized in the management of mycotic infec-
tions of hairs and nails. These infections are known to be resistant to treatment with
fungicides because fungicides do not penetrate inside the hard keratin structures where the
fungi reside (2, 3). The original plan for in vitro experiments was to "open up" hairs with
concentrated lithium bromide solutions and at the same time to expose these structures to
the action of fungicides. Therefore, a great number of experiments were carried out with
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mixtures of concentrated lithium bromide solutions to which the water-soluble fungicide
Asterol Dihydrochloride (4) was added.* Control experiments, however, have shown that
treatment with lithium bromide solutions alone not only increases the permeability of hair
but also has a fungistatic action.
MATERIAL AND MaTRon
Fluorescent hairs were collected from childrcn suffering from M. audouini infection of
the scalp. The hairs were incubated at 43°C. for 4 hours in thc following solutions:1. Lithium
bromide 100 Gm/100 ml. water; 2. Lithium bromide 75 Gm/100 ml. water; 3. Sodium bromide,
saturated solution; 4. Sodium chloride, saturated solution; 5. Distilled water. The sodium
chloride and water controls contained 5% Asterol Dihydrochloride. Lithium bromide solu-
tions were tested with and without added fungicide, sodium bromide solutions only without
it. After incubation the hairs were washed with distilled water until the water was free of
halide and planted singly on Sabouraud's agar slants. The tubes were kept at room tem-
perature and readings were taken at weekly intervals.
RESULTS
1. Incubation without added fungicide. Twenty-three hairs were incubated in 100%
lithium bremide solution; all 23 tubes remained sterile. Seven hairs were incubated in satu-
rated sodium bromide solution; all 7 tubes yielded colonies of M. audouini.
2. Tncubation with added fungicide. The results of these experiments are shown in the
table.
DISCUSSiON
M. audouini colonies can invariably be obtained in culture from fluorescent hairs which
are infected with this organism. Therefore it seems to be significant that out of a total of
74 tubes inoculated with infected hairs after treatment with concentrated lithium bromide
solutions 69 (or 93%) remained sterile and only 5 yielded M. audouini colonies. We suspect
that in the 5 cases of failure during incubation the hairs were insufficiently wetted by the
salt solution because they adhered to the wall of the glass container.
It is remarkable that among the 31 sodium chloride controls 3 tubes remained sterile,
possibly indicating that, to a much lesser degree, sodium chloride may have an effect similar
to that of lithium bromide.
So far we were unable to obtain clear-cut results with fungus-infected nail fragments
because of frequent contamination with molds.
Clinical therapeutic experiments with local applications of lithium bromide-Asterol
Dihydrochloride mixtures in onychomycosis and tinea capitis are in progress. The initial
results are promising. After prDlonged treatment nails turn white and become extremely
soft when a concentrated lithium bromide solution is spread over the nail plate and the
wetted nail covered with clear nail polish.
SUMMARY
Fluorescent hairs infected with M. audouini were incubated in a concentrated lithium
bromide solution with and without added fungicide for 4 hours at 43° C. and subsequently
implanted on Sabouraud's medium. More than 90% of the tubes remained sterile.
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